In vivo gene electroporation of glial cell line-derived neurotrophic factor (GDNF) into skeletal muscle of SOD1 mutant mice.
Motor neurons degenerate with intracellular vacuolar change and eventually disappear in spinal cords of SOD1 mutant mice, resembling human amyotrophic lateral sclerosis (ALS). The GDNF gene was electroporatically transferred into the leg muscles of SOD1 mutant mice and expressed in muscle cells. This gene therapy with GDNF delayed the deterioration of motor performance, being retrogradely transported into spinal motor neurons. However, the number of the motor neurons and survival of the mutant mice were not improved by GDNF treatment. These results indicate that in vivo gene electroporation of GDNF into muscles could be an appropriate therapeutic approach to ameliorate an early dysfunction of motor neurons in SOD1 mutant mice, but further improvement is needed to use this gene transfer as an effective treatment of ALS.